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KFMARKS 

The present application relates to inbred maize line PH5 1H. Claims 9, 14.21,22, 
28, 30 and 47 have been amended. New claims 52-75 have been added. Claims 18-20, 
31-33, 36, 43-46 and 48-51 have been canceled. No new matter has been added by the 
present amendment. Applicant respectfully requests consideration of the following 
remarks. 

Detailed Action 

A. Claim and Specification Objections 

Applicant acknowledges the rejection of claims 14, 17, 33, 36, 41, 43, 45 and 46 
under the judicially created doctrine of obviousness-type double patenting is withdrawn. 
Applicant further acknowledges the rejection of claims 3, 5, 14, 22, 33, 40-46, 50, and 51 
under 35 U.S.C. § 112, second paragraph are withdrawn in light of the previous claim 
amendments and cancellations. The rejection of claims 18-20 and 47-49 under 35 U.S.C 
§ 1 12, first paragraph is also acknowledged by the Applicant as withdrawn. 

Rejections nnder 35 V.S.C S 112. Seco nd Paragraph 

Claims 22, 30-33, and 47-49 stand rejected under 35 U.S.C. § 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which Applicant regards as the invention. 

Claim 22 is indefinite for the recitation "said plant has essentially the same 
rphology and physiology of inbred maize line PH51H other than the trait of male 
terility." The Examiner states it is unclear what is meant by "essentially the same". 

Applicant has amended claim 22 to delete the terminology "essentially", thus 
alleviating thi s rej ection. 

The Examiner rejects claim 30 for the recitation "substantially the same" in line 4 

as being indefinite. 

Applicant has now amended claim 30 to delete the language "substantially", 

thereby alleviating this rej ection. 

Claim 33 is indefinite for the recitation "pedigree of said PH51H-progeny maize 

plant is within 2 or less crosses". 
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Applicant has now canceled claim 33, alleviating this rejection. 
The Examiner rejects claim 47 as indefinite for the recitation "essentially 
unchanged" - 

Applicant has amended claim 47 to delete the terminology "essentially", thus 

alleviating this rejection. 

In light of the above amendments and remarks, Applicant respectfully requests 
reconsideration and withdrawal of the rejections under 35 U.S.C. § 1 12, second 
paragraph. 

Buttons UiHfrr 35 U.S.C 5 1 " Wlrrt Paragraph 

Claims 9-20, 28-39, 41-43, and 47-49 remain rejected and claim 22 stands 
rejected under 35 U.S.C. § 1 12. first paragraph, as containing subject matter which was 
not described in the specification in such a way as to reasonably convey to one skilled in 
the relevant art that the inventors), at the time the application was filed, had possession 
of the claimed invention, for the reasons of record stated in the Office Action mailed 
August 26, 2002. 

The Applicant traverses the rejection. Claims 18-20, 31-33, 36, 43-46 and 43-51 
have been canceled. Claims 9, 14, 28, 30 and 47 have been amended. New claims 52-75 
have been added. 

The Examiner rejects claims 9, 10, 28, and 29, that claim the Fl hybrid seed and 
Fl hybrid plant made with PH51H as a parent. Claims 9 and 28 have been amended and 
claims 10 and 29 refer directly to claims 9 and 28. One of ordinary skill in the art would 
know how to cross PH51H with another maize plant. Applicants asserts it is well 
understood by one skilled in the art that maize is a diploid plant species thereby 
comprising two sets of chromosomes. The Fl hybrid seed and plant produced using 
PH51H, regardless of the other maize plant used, is identifiable because it will have a 
Single set of individual maize chromosomes coming from PH5 1H. Therefore, it would be 
clear to one ordinarily skilled in the art that the addition of claim terminology -hav ing a 
single set of maize chromosomes from PH51H-- in claims 9 and 28 would certainly be 
understood. In addition, one of ordinary skill in the art would be able to run a molecular 
profile on PH51H and the Fl hybrid and be able to identify the Fl hybrid as being 
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produced from PH51H. Claims 9 and 28 have now been amended to specify that the 
resulting Fl hybrid must have one set of maize chromosomes from PH51H. PH51H is an 
inbred plant which is homozygous at every locus, and thus contains two sets of the same 
chromosomes. When the ovule or pollen are generated from this plant, it will be haploid 
and will contain one complete set of chromosomes from PH51H. Upon fertilization, the 
resulting zygote will receive one set of chromosomes from the parent inbred plant 
resulting in the diploid zygote. Inbred PH5 1H has a unique set of genes present on its 
chromosomes and this unique set is also present in the hybrid. 

As stated in the specification on page 15, lines 2-29, there are many laboratory- 
based techniques available for the analysis comparison and characterization of plant 
genotype such as Restriction Length Polymorphisms (RFLPs) and Simple Sequence 
Repeats (SSRs). Such techniques may be used to identify whether or not PH5 1H was 
used to develop a hybrid. Any person of skill in the art could run a molecular profile of 
PH5 1H based upon the deposit Applicant has made. Therefore, it would be routine to 
one of ordinary skill in the art to run the profile of a hybrid plant and determine whether 
or not PH5 1H was used as a parent. 

Claims 17 has also been canceled. Claim 14 has been amended providing one of 
skilled in the art sufficient description to evaluate the presence of the claimed traits. 
Claims 15 and 16 remain pending and are to methods of making a maize plant through 
the utilization of PH51H. Applicant points out that anyone of skill in the art would know 
how to utilize the well estabUshed breeding methods with PH5 1H. Description of such 
occurs throughout the specification and descriptions can also be found in introductory 
plant breeding books. As stated in the written description guidelines, an old process 
performed with a novel material is novel in and of itself. Federal Register, Vol. 66, No. 4 
(January 5, 2001). 

Claim 43 has been canceled, thereby alleviating the rejection. Claim 40 has been 
amended. Claim 40 is to the method of producing a first generation (Fl) PH51H-progeny 
maize plant. Claim 41 is to the first generation (Fl) PH51H-progeny maize plant 
produced by the method of claim 40. The first generation (Fl), or hybrid, is identifiable 
through both breeding records and molecular marker techniques as discussed above. 
Further as described herein, claim 41 requires that the hybrid have the complete set of 



13 

Received from < 5152881338 > at 6/12/03 10:18:04 PM [Eastern Daylight Time] 



06/12/03 THU 21:26 FAX 515288103d MCKEE VOORHEES & SEASE 21015 



PH51H maize chromosomes which are present in duplicate form in the inbred parent. 
Claim 42 is to the method of selling the first generation (Fl) PH51H for successive filial 
generations. This is abasic and well known breeding methodology, and the use of tfa» 
methodology with PH5lHis described in the specification on page 20, lines 1 6 to 3 1 . 

As stated in Openshaw et al. submitted herewith, »[t)he backcross breeding 
procedure has been used widely to transfer simply inherited traits into elite genotypes. . . . 
Today, backcrossing is being used to transfer genes introduced by such techniques as 
transformation or mutation into appropriate gennplasm." Openshaw et al. further notes 
breeders, by using molecular inarkers, may obtain 98% and greater genome identity 
between the backcross conversion and the recurrent parent after two backcrosses. See 
Marker-assisted Selection in Backcross Breeding, Openshaw, S.J. et al. Marker-assisted 
selection in backcross breeding. In: Proceedings Symposium of the Analysis of 
Molecular Data, August 199j*, pages 41-43. Crop Science Society of America, Corvallis, 
OR (1994) included as Appendix A . The backcross method has been successfully used 



since the 1950*s (see pages 585-586 of Wycb, 1988 included in the Information 
Disclosure Statement). ThuJ Applicant asserts such mutant genes or transgencs may be 
introgressed into elite lines such as PH51H without undue experimentation. As further 



evidence of this, Poehlman cjt al. (1995) on page 334, submitted in the Information 
Disclosure Statement, states jthat, "[a] backcross-derived inbred line fits into the same 
hybrid combination as the recurrent parent inbred line and contributes the effect of the 
additional gene added through the backcross." In addition, Wych (1988) on page 585-86, 
discusses how the male sterility trait is routinely backcrossed into an inbred line and how 
this is used to produce a sterile/fertile blend of an Fl hybrid in order to reduce seed 
production costs. In fact, many commercial products are produced in this manner, and 
those of ordinary skill in thej art consider the Fl hybrid produced with the male Sterile 
(backcross conversion) inbred to be the same variety as the Fl hybrid produced with the 
non-backcross conversion inbred. 

The Examiner states'that "the molecular profile of PH51H is not described in the 
specification." Applicant rejspcctfully traverses this rejection. As described in the 
specification, lines 2-29 on *>age 15, the seed deposit allows one of ordinary skill to run a 
molecular profile of PH51H. Thus, one of ordinary skill in the art may test material they 
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desire to use in breeding to determine if it is PH5 1H. An SSR profile is an inherent 
feature of inbred line PH51H, a representative sample of which has been deposited with 
the ATCC. For example, see Tfr parte Marsili. B osetti, and Pasqualuggj, 214 USPQ 904 
(1972), in The Board, relying on well established cases of Inje Kaftan et al, 51 CCPA 
1059, 328 F.2d 1005, 140 USPQ 601 (1964); hi re Sulkowgki, 487 F.2d 920, 180 USPQ 
46 (CCPA 1973); S P »ro v. Ringold. 54 CCPA 1407, 377 F.2d. 652, 153 USPQ 726 
(19 67), and —\ v Renrhard et al.. 53 CCPA 1452, 363 F. 2d 903, 150 USPQ 669 
(1966), concluded that the "products described, exemplified and claimed by Appellants 
inherently had and have now the structure given in the amendment in question". 
Applicants are willing to provide the molecular marker profile of PH51H. 

The Examiner states that, "describing a plant that by saying it expresses 2 
particular traits does not distinguish it from any other plant that expresses the same 
traits." Applicant points out that those claims referenced by the Examiner require the 
utilization of PH51H to develop such plant. However, in order to expedite prosecution 
the claims identifying progeny by phenotypic traits have been canceled except for claim 
14 which has been amended to clearly claim the parent or grandparent of PH5 1H 
expressing all the claimed traits, thereby alleviating the rejection. 

The Exarnmer also states that the morphological and physiological traits of 
PH51H progeny are not described. The test of written description does not require a 
morphological and physiological description. Rather, it is whether subject matter was 
described in such a way to convey to one of ordinary skill in the art that the inventor had 
possession of the claimed invention. While PVP is distinct from patents, the scope of 
protection conferred by PVP provides a clear indication that breeders of ordinary skill in 
the art consider mutations, Fl hybrids, backcross conversions and transgenic conversions 
to be within the scope of the invention of the variety itself. See Appendix B . These 
derivatives, variants and closely related progeny easily and routinely created through the 
use ofthis newly developed line are encompassed within the scope of the invention of the 
variety itself. The fact that the progeny have not been created does not prevent them 
from being protected in this manner. As stated in MPEP § 2163(3)(a), "An invention 
may be complete and ready for patenting before it has actually been reduced to practice." 
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The Examiner also rejects claims 37-39 under 35 U.S.C § 1 12, first paragraph 
Claims 37-39 are directed to growing out an Fl hybrid in which PH51H is a parent and 
searching for PH5 1H inbred seed. Due to the imperfect process of seed production, 
parent seed can sometimes be contained in the hybrid seed bag. This claim covers the 
method of searching for inbred PH51H seed within a bag of hybrid seed. The method is 
clearly described in the specification on page 5, line 21 through line 7 on page 6. One of 
ordinary skill in the art can practice such a method without undue experimentation. The 
Applicant requests that the Examiner withdraw his rejection to claims 37-39. 

The Examiner rejects claims to transgenic PH51H plants and PH5 1H plants 
comprising single gene conversions. New claims 52-75 are drawn to methods and to the 
products produced by those methods. The product by process claims are further limited 
by specified traits conferred by mutant genes or transgenes, which include the traits of 
insect resistance, herbicide resistance, disease resistance, and male sterility. 

Applicant respectfully points out that examples of transgenes, mutant genes, 
genes, and traits that can be introduced into the PH5 1H are given in the application on 
page 20, lines 16-34, and also on page 21, line 34, through page 34, line 25 . At the 
bottom of page 10 of the Office Action the Examiner suggests that the claims be 
amended to include a list of transgenes. In order to expedite prosecution new claims 52- 
75 list the type of traits that may be conferred. However it should be noted that PH51H 
comprising a mutant gene or a transgene, even if it is for a transcription factor, is distinct 
from another inbred line comprising that same mutant gene or transgene and still retains 
the benefit of Applicant's invention. Inbred PH5 1H stably introgressed to comprise a 
mutant gene or a transgene is also easily identifiable through the use of molecular 
markers. The transgenic version of PH51H would have the same molecular profile as 
PH51H, with the possible exception of a marker used in the profile that is located at the 
site of transgene insertion. However, in this case, the plethora of other identical markers 
would identify the line as a transgenic variant of PH51H. 

In light of the above :amendments and remarks, Applicant respectfully requests 
reconsideration and withdrawal of the rejections to claims 9-20, 22, 28-39, 41-43, and 47- 
49 under 35 U.S.C. § 1 12, first paragraph. 
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T.«nf» tinder 3 < TT.S.r. S 102/103 

Claims 14, 17, 33, 36, 41, and 43 remain rejected and claims 9, 10, 22, 28, 29, and 
32 stand rejected under 35 U.S.C. § 102(e) as anticipated by or, in the alternative, under 
35 U.S.C § 103(a) as obvious over Piper (U.S. Patent No. 6,1 88,001). The Examiner 
asserts this rejection is repeated for the reason of record as set forth in the last Office 
Action mailed August 26, 2002. 

Apphcant respectfully traverses this rejection. Applicant has canceled claims 17, 
33, 36, and 43, thereby alleviating this rejection. Applicant has amended claim 14 to 
particularly claim the specific traits to be expressed by the maize plant, thus alleviating 
this rejection. Further. Applicant has amended claim 41 that is to the first generation (Fl) 
developed from crossing PH5 1H with a second plant. As explained earlier, the hybrid 
developed from inbred PH51H as a parent retain the same unique assemblage of genetic 
material present in duplicate form in the inbred. This contributes predictable traits to the 
hybrid as described in the specification. 

The Examiner states that product-by-process claims may be properly rejected over 
prior art teaching the same product produced by a different process " It ia erroneous to 
assume that PHI W0 is the same as PH51H either phenotypically or genetically, and 
Applicant has disclosed information which may be used to distinguish this both from 
phenotype and genetic profile. PH1W0 is not PH51H, nor can PHI W0 be created 
through the use of PH51H with one breeding cross. Thus, claim 41 is not anticipated by 
PH1W0. Further, Applicant submits Tn re Thorpe, states that "a product by process claim 
may be properly rejected over prior art teaching the same product produced by a different 
process", as noted by the Examiner. Tr, re Thome. 227 USPQ. 964, 966 (Fed. Cir. 1985). 
However, Applicant submits that this is not the same product physiologically or 
morphologically as the cited prior art as can be evidenced by one skilled in the art 
through analysis of the data tables in each. In addition, it is impermissible to use 
hindsight reconstruction and the benefit of Applicant's disclosure to pick among pieces 
which are present in the art, there must be some suggestion to make the combination and 
an expectation of success, fa re Vaeck . 20 USPQ2d 1434 (Fed. Cir. 1991). Moreover, 
Applicant claims a method of making a plant which did not previously exist. Pursuant to 
the recent Federal Circuit decision, P.Ian Pharmaceuticals, Inc. v. Mayo Foundation for 



Received from < 5152881338 > at 6/12/03 10:18:04 PM [Eastern Daylight Time] 



17 



06/12/03 THU 2.1:28 FAX 5152881338 



MCKEE VOORHEES & SEASE 



]019 



*^ 7 ^n,. a tion& Research, 304 F.3d 1221, (Fed. Cir. 2002), "a novel patented 
product is not "anticipated" if it did not previously exist." Id. Thus is the case whether or 
not the process for making the new product it generally known. Id. The invention 
PH51H has not previously existed therefore j\pplicants strongly assert that neither the 
suggestion of the claimed unique invention <jf the present application nor the expectation 

of success is taught for one orninarily skilled in the art in the reference cited by the 

! 

Examiner. j 

In light of the above, Applicant respectfully requests that the Examiner reconsider 
and withdraw the rejections to under 35 U.s[ C. § 102(e) as anticipated by or, in the 
alternative, under 35 U.S.C. §103(a) as obvious over Piper (U.S. Patent No. 6,188,001). 



Summary j 

Applicant acknowledges that claims] 1-8, 21, 23-27, and 40 arc allowed. 

Conclusion 

In conclusion, Applicant submits in|light of the above amendments and remarks, 
the claims as amended are in a condition for allowance, and reconsideration is 
respectfully requested. j 

No additional fees or extensions of time are believed to be due in connection with 
this amendment; however, consider this a request for any extension inadvertently 
omitted, and charge any additional fees to Deposit Account No. 26-0084. 

Reconsideration and allowance is respectfully requested. 



Respectfully submitted, 

Lila A. T. Akrad, Reg. No. 52,550 
McKEE, VOORHEES & SEASE, P.L.C. 
801 Grand Avenue, Suite 3200 
Des Moines, Iowa 50309-2721 
Phone No. (515)288-3667 
Fax No. (515)288-1338 
CUSTOMER NO: 27142 
Attorneys of Record 
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Marker-assisted Selection in 
Backcross Breeding 



S J. Openshaw 

Pioneer Hi-Bred Intl. Inc., P.O. Box 1004, Johnston, IA 50131 
S.Q. Jarboe 1 

C1MMYT, Lisboa 27, Apdo. Postal 6-641, 06600 Mexico, D.R, Mexico 
W.JD. Beavis 

Pioneer HUBred Intl. Inc.. P.O. Box 1004, Johnston, IA 50131 
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The backcross breeding procedure has ten used widely 
to transfer simply inherited traits into elite genotypes. 
Usually* the tralc being transferred u controlled by * 
single gene, buthighly heritable traits that ire more complexly 
inherited have also been transferred successfully by backeroas- 
ing; for example, maiuriry in maize CKiato and Sena, l$61; 
Shaver. 197©. Today, baekcrossiitf is being used to transfer 
genes introduced by such techniquas a* transformation or 
mutation Into appropriate eermpliam. 

Several plant breeding textbooks givo good descriptions Of 
the backcrosj procure (AUard. I960; Ffthr. 1987), A donor 
patent (DP) carrying a trail of Interest is crossed to die recurrent 
parent *" clil » lins la lacking the trait The F, U 
erossed back to the BP to produce (he BC, g&neradon. In the 
BC and subsequent backrxoss gencrntionSs wlected Individu- 
als carrying the gene being transferred are bv4ccro««* w> *e 
RP. The expected proportion of Dp genome is reduced by half 
with each ganaradon of backcrossing. Ignoring effects of link- 
age to the selected Dp allele being transferred, the percentage 
recurrent parent (%RP) genome expected in each backcross 
generation ls calculated m: 

where n is the number of backcrosaea. 

Backcrossing of selected plants to the RP can be repeated 
each cycle until a line is obtained that U essentially a version of 
the RP thai includes the Intro preyed alleles After six bwk- 
erosses. *ne expected wcovery Is >99ft (Table I). 

Until recendy, discussions of the recovery of the R? genome 
dilrine backcrossing have cmphasixed the expend values for 



9£RP $hown in Table t. and have largely Ignored the genetic 
variation for %RP that exists arooivd the expected mean. With 
the development of genetic markers capabl e of providing good 
genornecoverage, therehasbecn Interest la takwig advantage of 
that variation to increase the efficiency of backcrossing. 

Selection for RP marker alleles can IncreaS* greatly the 
effectiveness of backcross programs by allowing the breedcrto - 
1) select backcross plants that have a higher proportion ol 
genome, and 2) select backcross individuals that are butter 
conversions c ear a mapped donor allele be,ing iransfeiTod (i.e., 
aclect for less linkage drag). Expressed in practical terms, uiing 
g«ftfctte markers to assisi baclccrossing can 1) fncraase tha 
probability of obtaining a suitable conversion, and 2) doarsase 
the dme required to achieve an acceptable recovery. 

Issue* to consider when planning • marker-assisted back- 
cross program Include I) the time advantage of using markers 
to assUtbaefcCfOSslng, 2) the number of markers needed, and 3] 
the number of genotypes to evaluate. In this report, we use 
results from previous literature, computer simulation, and em- 
pirical studio* to provide some guidelines. 
T»blt 1. Ifxpecfd rt<t»xry of*»wn*tpaTi*.l{RP)$iA&mA during 
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jVlateriata and methods 

' The mMio genome was the model for the limulaiion. The 
, emulated genome coined ten 200-cM chromosome* . Simu- 
lation orcrossin ? a v»r was based Oft ft Poi*$on distribution with 
, mean of 2.0 {X * 2) (Hanson, 1 939;, *hlch, on average, 
aS n«atedOnc cro*s over for every lOO-cM Icnjth, The simula- 
nt!* repotted here assume no intcrfereKa- CedOTTtinant ge- 
• optic maricers were evenly distributed in the genome and sites 
of the donor gene were randomly assl gned to genome locauons. 
Simulations were conducted with the following parameters: 

Number of progeny: 100 of 500- 

Backcios* generations: BC l# "BC,, and BCy 

Number of markers; 20. 40, SO. or 100, 

Number seltcted to form tha rw BC generation: 1 or 5. 

Selection was baaed on 1 ) presence of tfte don or allele and 2) 
high %RP), %RP was calculated as the average of the (ore or 
five) selected individual. Values presantad are die mean of 50 
simulation*, 

' Result* 

In the computer simulation study, all methods modeled 
' greaily increased the speed of racoverint the *P gecome 
' compared to Ihe expected recovery with no marker-asiisicd 
selection (compare Tables 1 and 2), Ai least 80 markers were 
■' jcqiiircd to recoVnr 99% of the genome in just three BC 
" lewemioirt (Table 2). Use of at lout 80 markers and 500 
. progeny allowed recovery t>f 9S% KP in Just two BC genera- 
tLons. Response la selection was diminished only slightly by 
spreading tha effort over five selections. Using markers, die 
number of beekcross genera Lions needed; to convert an Inbred i s 



reduced from about seven to three. 

By the BC } generation, there appears to be no practical 
advantage to using 500 vs. 100 individual*- If the presence of 
the donor trail In the baekcroi* individual* can be ascertained 
before marker* arc jenocyped, then only half the nuTnbar of 
Individuals indicated in the table* will need to be analytad. 

When a small number of markers arc used, they quickly 
became non-in formative; i.e., selection cause* the marker loci 
to became fixed for thm RP type before t^e JTWt of ihe ijertome 
is fully converted (Table 3; Hotpital fit al., lW2).This siwadon 
was mostpromineat in ihe larger populations, where ■ higher 
election inumsiry placed more selection pressure upon the 
maimer loei. Accordingly it is of interest to consider how 
closely the. estimation or based on markers reflects the 
actual genome composf ticn* The combination of estimation of 
% RP based Oft fewer markers and subsequent s election tends to 
bias the estimates upward (compare Tables 2 and 3). 

The result* from the simul ado a compare well with real field 
datDJn arypkalcxMsplE.SOBC^bncscajryinir the jjene being 
transferred were genotyped at S3 polymorphic RFLP loci (nat= 
that this corresponds to » population size of 100 unselecied 
plants in Tables 2 and 3). The five b**t BC, recoveries had 
Citimated &RP values of B5.99fc, 82.7%, 92-0%, 8l.4tf>, and 
51,2%. After evaluating 10 BCj planU from each selected B C, . 
the best BC 3 rtcovery had an estimated %RJP of 94 

Discussion 

The simulations (Table 2; Hospital tt il. f 1992) and our 
experience indicate thai four markers per 200-cM chromosome 
is adequate to greatly increase: the effectiveness of election in 
the BC . However, vsing only focr markers per 200 cM will 
likely make it vwy difficult to map the location of th* gene of 
interest. Adequate surrwn amnion of the data is an important 



Tibk % PrrcirtI rtcurrcvpvvilEznainz Airvir *a>ktr+instcd ***** rmr^f . 







laoprttenv 




soomiiav 








N». Marten 










20 


46 


80 100 


20 


4A 


10 


10D 


BC, 
BC, 


84.5 
95.0 
91.4 


A4.5 
97,fi 


Om s*\tclttl 
84.2 M.0 
. 9S.S 97^ 
98,9 99,2 


U9.9 
96J 
97.7 


90.7 
97.7 
98.3 


90.2 
91.5 
99.4 


90.5 
986 
99.S 


BC, 
BC, 
BC, 


917 
97.1 


%u 

95.0 
98,3 


Ffvr seltcted 
S4-9 847 
95.8 95.7 
98.8 98.9 


87.7 
95.5 
97J 


88.1 
96-8 
915 


88.9 

97.8 
99-3 


97.9 
99,3 


T«bk 3. £n*/**f£i ifpcrtOV rtcurrvnt pa/eni gannm*. kajtd o* nuxrtff ten. 




















markers 




Now in 






G«f*rn|on 


20 


40 


00 1DO 


so 


40 


SO 


100 


BC, 
BC, 


9B.7 
)0O-0 


97.8 
99.fi 


95.6 97.1 
99.3 99.5 


100.0 
100,0 


99.1 
100.0 


98.6 
99 9 


98.0 
982 


BC, 
BC, 


96.4 
99,9 


915 
99.8 


96.2 95.* 
993 W.l 


1 00.0 
\ 00-0 


98.5 
100.0 


98-3 
99.9 


9B.2 
99. B 



42 



Analyst* of Macular MtxHur Dcte 



Received from < 5152881338 > at 6112/03 10:18:04 PM [Eastern Daylight Time] 



06/12/03 THU 21:29 F^X 5152381333 



MCKEE VOORHEES & SEASE 



@022 



; (fflrof a markcr-«i»tedbackcro4a progtum. Ideally, the mark. 
J^used can supply data thai ctm bercprasented as alleles ofioci 

■ ^Jth known map position* Estimation of %RP, Tnapplnjs the 
posirton of the W?cu* of interest, and gr^hical display of the 
Csulu (Younfif and Tankalcy, 1989} arc all useful m ander- 
sanding and controlling the specific baekerosi experiment 
Ijciag conducted. . , 

• It appear* ihat, with the use of genetic rn»rtef5 r the portion 
, 0 ftheRP genoma thai Is not linked to the allele being trans- 

• .fared can bo recovered quickly and wife confidence The 
ftcovery of will be jl owof on the chronraoine carrying the 

■ rcne of interest- A considerable amount of linkage drag is 
expected to accompany selection for the DP allele in a back- 
pus program. For a locus located in the middle of a 200^M 
chromosome, The Icogth of the DP chromosome segrnent ac- 

• companyinp selection U expected to be U6, 63, and 28 cM ill 
: the BC . BC V and BC, generations, respectively CHanson, 
' J959- NavciraandBarbftdiUa, 1992). Our observations support 

fcereconunefriaUon of Hospital ec al. ( 1992) tbM preference** 
; given to the ♦elecdon for recombinants proximal \o the allele of 
' ' Iflwmt, but that selection for recovery of A* RP elsewhere In 
the genome alio be considered, Thi* rwo-rtasja DelectioQ tan 
probably he doae quite effectively ad hoc by the breeder once 
: the data h adequately summarized; however, Hoipital ct al. 



suggest way! to Incorporate the two criteria Into a selection 
Index such that each component of selection Is red appro- 
Ed are weighting. , 

U*»of gonctic markers tan greatly increase the effectiveness 
of hackexostmg, and they should be used in any serious back- 
crossing program if resource* arc available to the breeder. 
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Essentially Derived Variety 



Page 1 of 1 



W hat is a.nJ!Esseqtiaily-Dggivet> Variety!!? 

t» q .nnrpm «f essentiallv derived variety was introduced into the 1991 Act of the UPOV 
^^\u^S?StiMSS^V^ mutation, multiple back-crossing and to 
m Z ^SaS betweVn Want Breedik Rights and patents, gap which was becoming 
^SSSSX^ development of the use of patented 8 enet.c tra.ts ,n genetic 
engineering. 

An Msantiallv derived variety is a variety which is distinct and predominantly derived 
SIX % f ££cM nSE variety. while retaining the essential characteristics of that ,n,f,l 
variety. 

As indicated as an example in the UPOV Convention, essentially derived varieties nrsy 
hi obSed by me selection of a natural or induced mutant, or of a somaclonal variant, 
me seSon ^Jf a variant individual from plants of the initial variety, back-crossing, or 
transformation by genetic engineering. 

The commercialization of an essentially derived variety needs the authorization of th« 
owner of the rights vested in the initial variety. 

The concept of essentially derived variety does not at all abolish the Breeder's 
EemX as free accesi to protected plant varieties for breeding purposes ,s 
maimaS'^s not alhreat to biodiversity. On the contrary, it favors biodiversity, 
encouraging breeders developing and marketing original varieties. 
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INTERNATIONAL CONVENTION 
FOR THE 

PROTECTION OF MEW VARIETIES OF PLANTS 

of December 2, 1961, as revised 
at Geneva on November 10, 1972, 
on October 23 # 1978, and 
on March 19, 1991 



adopted by the Diplomatic Conference 
on March 19, 1991 

reproduced from CPOV Publication No, 438(2) 
issue No. 63 of "Plant Variety Protection" 



1991 Act of the Convention 
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Article 12 
■jnatiOO Q* tbw Application 



": Any decision to grant > breeder', right .hall require anexa-lnation for 
aa^L&rVltft the condition, under Article. 5 to 9. In the coura. of the 
eia".in*t!on . tta .TthoX W W the variety or carry out Other necee.ry 
telta? cauee th. growing of ehe variety or the carrying out of other nectary 
tt.t, ot take into account the remits of growing tests or other trial* which 
n!^ ;irea4 h..n carried out. For th- purposes of exa.inatlon, the ««h«lt. 
■ay require the breeder to fueniah all the necessary Information, doou.er.t. or 



nay c<qu 
material 



Article 13 
provisional Protect log 



Each contracting Party ehall provide designed to eafeguaid the 

interna breeV during th. P-riod between the f iling or the public.- 

ticm Of the application for th. grant of a breeder'* right and the gr*nt of 
tlTt right, such wea.ure. .hall have the effect that the holder of a breeder'* 
right -hall at least be entitled to equitable remuneration from any persou who, 
during the said period, baa carried out act. which, once the right is gr.mted, 
e the breeder', authorization as provided in Article 14. A Contracting 
Party -ay provide that the *aid .easurea aball only take effect in relation to 
peraona whoa the breeder bas notified or the filing o£ th. application. 



fffw RIGHTS C2F SHE BJUEKDHR 

Article 14 
Scope of tb e Breeder 'a Bight 

CI) ( Acts in reaoe^ °* the prop» oatin« .aterial] (a) Subject to Article. 15 
Ana l«7"ihe following act. in respect of the propagating material of th* pro- 
tected variety shall require the authorization of the breeder; 
(i) production or reproduction (eultiplleation) , 
(il) conditioning for the purpose of propagation, 
(iii) offering for sale, 
(iv) aelling or other marketing* 

<v) exporting, 
(vi) importing, - ■ 

(vii) stocking for any of the purposes mentioned in (i) to <vi) . above. 

<b) .The nreedcr make his authorization subject to conditions and 

liaitationa. 

(2) f A^t« in resect of the harveafd mater ial] Subject to Art^U" " 
iad 1 6, the acta referred to in item* (1) to Cvii) of paragraph <1>(.) in 
reelect ' Of narveeted material, Including antire plants and parta of plant., 
obtained' through' the unauthorized a.e of propagating serial of the P™^* 
vaxietv .nail require the author t.atioa of tha breeder , enLess the breeder has 
ola- rLa^abJ^ortunity to ex.rcl.e hi. right in relation to th- -aid 
propagating matecUl- 

1391 Act of the Convention p "** 7 
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(3) f Ac^ In M ^«t of Btgtiln presets ) Kach Contracting Party -ay provide 
that, .object to Article* IS and 16, the act* referred to in items (i> tc <vii) 
Of paragraph (!)(» in resect of product* made directly ^ fro harvested mat mr 
rial of tho protected variety falling within the provisions of paragraph (2) 
through the unauthorized use of the said harvested material shall require the 
authorisation of the breeder, unless the breeder has had reasonable opportunity 
to exercise hi* right in relation to the said harvested material. 

(4) i Posaible additional acts ] fcacb Contracting Party may provide that, -sub- 
let to AcciclBs 15 and l€, acta other than those referred to In items (i) to 
(vii) of paragraph (i)(a) shall also require the authorization of the breeder/ 

(5> [ Essentially derived and certain other varieties ) (a) The provisions of 
paragraphs (1) to ( 4 ) shall also apply in relation to 

(i) varieties which are essentially derived fro* the protected variety, 
where the protected variety is not itself an essentially derived variety, 

(il) varieties which are not clearly distinguishable In accordance with 
Article 7 from the protected variety and 

(lit) varieties whose production requires the repeated use Oi: th« protected 
variety, 

(b) For the purposes of subparagraph (a)(1), a variety shall be deemed to 
be essentially derived from another variety {-the initial variety-) when 

(i) it is predominantly derived from the initial variety, or from a variety 
that is itself predominantly derived fron the initial variety, while retaining 
the expression of the essential characteristics that result fro* the genotype 
or combination of genotypes of the initial variety, 

(ii) it is clearly distinguishable fro* the initial variety and 
(ill) except for the differences which result fron the act of derivation, it 
conforms to tn* initial variety in the expression of the essential characteris- 
tics that result frost the genotype or combination of genotypes of the initial 
variety . 

(c) Essentially derived varieties «*y be obtained for example by the selec- 
tion off a natural or induced mutant, or of a somaelonal variant, the selection 
Of a variant Individual from plants of the initial variety, backcrossing, or 
transformation by genetic engineering. 



Article 15 
w^opHnnit to the Breeder's Right 

41) [ compulsory exceptions ! The breeder's right shall not extend to 
<i) acts done privately and for non-commercial purposes, 
(ii) acts done for experimental purposes and 
(ill) acts done for the purpose of breeding other varieties, and, except 
where the provisions of Article li{5) apply* sets referred to in Article 14 [1) 
to (4) in respect of euen other varieties* 

(2) £ Optional exception ] notwithstanding Article li, each Contracting *art y ^ 
may, within reasonable limits and subject to the safeguarding of the legitimate , 
Interests of the breeder, restrict the breeder's right In relation to *ny 
variety la order to permit farmers to use for propagating purposes, or their ^ 
own holdings/ the product of the harvest vnlch they have obtained by planting, 
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